A variety of lesions of the central nervous system may be associated with disturbances of renal function characterized by either the increased urinary loss of sodium and chloride (1-3) or the retention of salt (3-8). It has also been postulated that changes in the excretion of salt, secondary to alterations in the volume of blood or extracellular fluid, are mediated by a "volume receptor" located in the cranial cavity (9-12). The following experiments were therefore undertaken in order to investigate the influence of alterations in intracranial venous volume and pressure, and cerebrospinal fluid (CSF) volume and pressure on renal function.
A variety of lesions of the central nervous system may be associated with disturbances of renal function characterized by either the increased urinary loss of sodium and chloride (1) (2) (3) or the retention of salt (3) (4) (5) (6) (7) (8) . It has also been postulated that changes in the excretion of salt, secondary to alterations in the volume of blood or extracellular fluid, are mediated by a "volume receptor" located in the cranial cavity (9) (10) (11) (12) . The following experiments were therefore undertaken in order to investigate the influence of alterations in intracranial venous volume and pressure, and cerebrospinal fluid (CSF) volume and pressure on renal function.
METHODS
Female dogs were anesthetized with sodium pentobarbital (30 mg. per Kg.) except for two experiments in which chloralose (75 mg. per Kg.) was used. Urine was collected through an indwelling catheter. The bladder was washed out with distilled water after each collection and emptied completely by blowing out with air. Glomerular filtration rate was measured by the clearance of exogenous creatinine (Ccr) (13) and renal plasma flow was estimated from the clearance of paraminohippurate (CPAH) (14) . Urine was analyzed for sodium with a flame photometer and for chloride titrimetrically (15 (2) Neck compression: Eight dogs were subjected to acute compression of the neck with a blood pressure cuff at 60 mm. Hg during the thirty minute "Experimental" period. This procedure produced a threefold elevation in pressure in the jugular bulb and a secondary twofold rise in cerebrospinal fluid pressure, without altering arterial pressure.
(3) Neck compression and cerebrospinal fluid drainage: Seven dogs were subjected to acute compression of the neck with, a blood pressure cuff at 60 mm. Hg with simultaneous drainage of about 15 cc. to 20 cc. of CSF to maintain the CSF pressure at minus 150 mm. water during the thirty minute "Experimental" period. This procedure was designed to produce an increase in both volume and pressure of intracranial veins, while decreasing the volume and pressure of cerebrospinal fluid. The pressure in the jugular bulb was tripled but arterial pressure was unaltered.
(4) Intracisternal injection of saline: Twenty dogs were subjected to an increase in CSF pressure by the introduction of normal saline into the cisterna magna, at the rate of 0.5 cc. per min. during the thirty minute "Experimental" period, sufficient to maintain a CSF pressure of 500 mm. 847 Urinary flow, the excretion of sodium and chloride, and the clearances of creatinine and PAH were not significantly altered, when compared with the control studies, by any of the experimental procedures described above. The data are detailed in Table I . It should be noted that the CpAH gradually fell during the entire period of infusion in all experiments. This change may be attributed to the influence of pentobarbital anesthesia (17) .
In view of the known effects of pentobarbital anesthesia on renal function (17) , two additional experiments were done using chloralose anesthesia. In these, cisternal injection of saline was also without effect on the excretion of salt.
To ascertain whether the saline load in these experiments might interfere with the urinary response to the experimental procedure, three experiments were performed on dogs who received no intravenous infusion. In two dogs, the excretion of sodium and chloride, during a one hour period during which the CSF pressure was maintained at 500 mm. water by cisternal injection of saline, did not differ significantly from the salt excretion during the one hour control period or the one hour recovery period. In one dog similarly studied; but subjected to a one hour period of neck compression and CSF drainage, the excretion of sodium and chloride was not altered. Thus the pattern of salt excretion was not influenced by these procedures in the presence or absence of a saline load.
DISCUSSION
Acute alterations in the volume of plasma or extracellular fluid have been reported to induce alterations in the urinary excretion of sodium and chloride (18, 19) . However, there is no evidence that the disturbances in electrolyte excretion associated with lesions of the central nervous system are related to alterations in the intracranial volume of blood or extracellular fluid. Harrison and coworkers have reported that compression of the neck of the sitting man results in an increased urinary excretion of sodium and chloride (9, 10) . This procedure had little or no effect in recumbent subjects. One explanation for this difference might relate to differences in the volume of the intracranial veins rather than to the pressure of this system. Since, in the sitting position, the intracranial CSF pressure is lower than it is in the recumbent posture, jugular compression in the sitting position might be expected to produce greater distention of intracranial veins than if the subject were supine. There are no methods for directly measuring the volume of CSF or the intracranial venous volume. However, these two volumes vary inversely if the total volume of the cranial cavity is kept essentially constant (20) . Thus cerebrospinal fluid drainage was used in the experiments of Group 3 to induce distention of the intracranial veins. The absence of any change in salt excretion despite compression of the neck (Group 2) and reduction of the CSF pressure to minus 150 mm. water (Group 3), suggests that an acute increase in intracranial venous volume is without effect on renal function. In the experiments of Group 4, a primary increase in the pressure and the volume of the CSF was produced, presumably associated with a decrease in the intracranial venous volume (20) . Under these circumstances no alteration in renal function was noted. In four of the twenty experiments performed, the excretion of sodium and chloride fell to 30 to 50 per cent of the control value when the CSF pressure was elevated, and immediately returned to the control rate of excretion when the pressure was reduced. This change was not statistically significant (p > 0.8).
When the CSF pressure is elevated to the level of the arterial diastolic pressure, there follows a secondary rise in arterial pressure (21) . This is associated with an acute reduction in urinary flow, a manifestation of extreme renal vasoconstriction secondary to presumed anoxic stimulation of the vasomotor center (22) . In the present experiments, however, the CSF pressure was elevated to a level well below diastolic arterial blood pressure and alterations in systemic blood pressure or renal plasma flow did not occur.
Thus, neither an increase nor a decrease in intracranial venous distention or cerebrospinal fluid pressure and volume could be demonstrated to affect renal hemodynamics, urinary flow, or excretion of sodium and chloride. It is also of interest that an acute reduction of cerebral blood flow, produced by ligation of the carotid arteries bilaterally in the dog, is similarly without effect on the excretion of sodium and chloride (23).
These experiments fail to support the hypothesis that there is an intracranial "volume receptor" influencing the renal excretion of sodium and chloride in the anesthetized dog. 
